
  
Abstract—21st century belongs to the world of computing and 

one such most promising development that took place in the field of 
computing is ‘ubiquitous computing’.  As technology is taking a new 
shape and dimensions, people in the present time want to have easy 
access to all the resources.  In the present stressful situation the users 
wants to make his life easy and intelligent by using intelligent 
systems.  

In the recent years’ lot of researches are carried out in the field of 
ubiquitous computing. In today’s situation ubiquitous computing has 
totally changed the life of human by making use of intelligent 
systems.  For example- it has increased the comfort zone  of our 
home, it helps to improve the efficiency of energy, driving has 
became safe on roads due to usage of intelligent system in the 
vehicle, monitoring of human health has become very easy due to 
intelligent system and its application. This paper focuses on some of 
the applications that can be developed with the help of intelligent 
system using ubiquitous computing, its advantages and challenges 
faced. 
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I. INTRODUCTION 
 BIQUITOUS computing (Unicom) is a new generation 
of computing which makes an extensive use of computer 
which can totally change the life of the user.  It helps the 

user in which the computer becomes the driving force that 
enables the user to meet his requirements.  Ubiquitous 
computing can be called as third generation computing.  The 
first generation computing used mainframe in which many user 
and one computer, second generation computing is personal 
computer in which one user one computer, third generation is 
ubiquitous computing in which many computational devices 
and systems are engaged by a single user simultaneously. 

Xerox PARC chief scientist Mark Weiser in 1991 was the 
originator for the term ubiquitous computing, who described 
that the power of computer and information will be the 
principle ruler of day-to-day objects, which can be applied in 
many areas of day-to-day activities with new quality. People 
think that ubiquitous computing is similar to virtual reality, but 
actually it’s not.  It takes the data from the real world and 
makes the computer to work on it or use it without even 
thinking about it.  It supports the world that is fully 
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interconnected so that the information can be accessible 
everywhere making the user feel that he is actually doing it. 
Ubiquitous computing is a human-computer interaction model 
that integrates the information processing into everyday 
objects and activities.  It is a paradigm shift that makes the 
technology virtually invisible in our lives.  Ubiquitous 
computing is normally wireless, mobile and networked 
allowing the user to get connected to the world around them 
[17].  

 Following figure shows Ubiquitous computing with 
different devices [17]. 

 
Fig. 1 Ubiquitous computing with different devices 

Ubiquitous computing consists of a very small inter-
communicating microprocessor connected wirelessly which is 
established in different objects in an invisible mode.  In this 
type of computing the computers are well equipped with the 
sensors that can identify the objects in the environment which 
are connected with intercommunicating microprocessor and 
provide it with information for processing.  As a result the 
object can know their surrounding where they are. 

In this paper Section 2 describes about the two categories of 
Ubiquitous computing, Section 3 describes the important 
characteristic of Ubiquitous computing, Section 4 describes 
the technical aspect of Ubiquitous computing, Section 5 
describes about some intelligent application that makes use of 
Ubiquitous computing, Section 6 gives the advantages of 
Ubiquitous computing and Section 7 gives the challenges 
faced by Ubiquitous computing. 
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II. COMPONENTS OF UBIQUITOUS COMPUTING 
It can be divided into two categories; 

A. Physical and virtual integration 
It is a combination of physical and virtual world.  It 

includes; 

a. Sensors: collection of information is done through the 
physical world but the output or its representation is 
given to the virtual world. 

b. Propulsion: once the representation and the decision 
are made in the virtual world, the results are verified in 
the physical world. 

c. Sensible perception: once the data has been recognized 
and interpreted, it is made available to the physical 
world for discussion. 

d. Ambient display: display of information from the 
virtual world to any device in the physical world. 

e. World modeling: representing all the information in the 
physical world. 

B. System Components 
It. includes  

a. Platforms: mobile or wireless hardware devices which 
can be established with a very small form factor. 

b. Sensor and Actuators: these devices are used in 
hardware and software for sensing and for actuations. 

c. Software architecture: the developed software should 
be adaptable on a large scale 

III. CHARACTERISTIC OF UBIQUITOUS COMPUTING 
In today’s fast moving world, ubiquitous computing will 

plays a major role in all carrying out all the activities of life.  
Following are some characteristic of ubiquitous computing, 

a. It supports large number of computers in real 
environment 

b. Interaction is done with the help of sensor and tries to 
control the activities in the environment. 

c. It requires limited power supply, storage and 
bandwidth. 

d. Device used is mobile, smart phones or wireless 
technology that supports the user in accessing the 
information anywhere and anytime. 

e. No human intervention is needed i.e. computer 
hardware and software can be embedded with other 
devices. 

f. System can be adaptable based on the current 
requirement of information. 

g. Automatic recognition and autonomous processing or 
repetitive tasks without human intervention.  

h. It is totally different than virtual reality, which tries to 
make the whole world inside the computer. 

i.      It needs a good networking.  

 

IV. UBIQUITOUS COMPUTING AND ITS TECHNICAL ASPECT 

Ubiquitous computing is a combination of many existing 
and future technologies trying to fulfill all the requirements 
of ubiquitous computing and bringing it into reality.  From 
the technical aspect ubiquitous computing can be divided 
in two categories; 
1. Integrating the devices and the user and 

communicating between them with the help of sensor 
and network. 

2. Radio Frequency Identification (RFID) technology 
helps in identifying the objects and the persons from 
certain distance. 

 

There are different driving forces that has helped in the 
development of information technology from lower level to 
higher level such as increased performance, good software, 
efficient and object oriented programming languages, different 
operating system platforms etc.  Ubiquitous computing makes 
the full usage of all the modern development in information 
technology. 

The most important technology that Ubiquitous computing 
uses is the communication technology especially the mobile 
technology.  It uses Near Field Communication (NFC) and 
Ultra Wide Band (UWB) technology, which helps in the 
transfer of data between the end devices and the terminal 
devices and communication infrastructure.  It also makes use 
of the sensor communication technology for context detection. 
The main purpose of the sensor is to autonomously monitor the 
surrounding and transmit the registered data to the user upon 
his request.  
Ubiquitous computing uses the most common technology 
Radio Frequency Identification (RFID) for identifying the 
objects from some distance.  This automatic identification 
plays a very important role in ubiquitous computing.  Radio 
Frequency Identification (RFID) technology is mostly used in 
the field of supply chain management for continuously 
monitoring, tracking and tracing the flow of the product. 

V.  UBIQUITOUS COMPUTING USING INTELLIGENT APPLICATION 
In the recent years of technological rise and rapid 

development in the Internet has give a new hope to build an 
intelligent system.  As a result every activity can be traced, 
monitored and we can have a control on the level of energy 
consumption.  Today in many research labs MIT Media Lab 
[10], Stanford University [11] in USA, GMD [12] in Germany 
around the globe are focusing on building the intelligent 
systems.  Ubiquitous computing can have the application in 
different fields of business, public and private. Following are 
the few applications [1][3][16], 

A. Networked Shopping:  
 Radio Frequency Identification (RFID) is one of the 
common technologies that are used in shop which is used to 
identify the barcode that are attached to every product.  As a 
result it is easy to identify the product and can possibly predict 
the customer demand.  It also helps to organize and distribute 
the product properly and helps in mankind the inventory 
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management more efficient.  One of the problem faced by 
Radio Frequency Identification (RFID) labels is that they are 
very expensive and not suited for small priced goods with a 
very less profit margin. 
To overcome this problem, ubiquitous computing suggested a 
new integrated technology of Radio Frequency Identification 
(RFID) with sensor communication.  Due to these integrated 
technology the product will carry extensive information which 
help in automatic recording of product, to keep track of the 
purchased product which can create a greater transparency for 
the client. 

B. Supply Chain Transport 
In transporting the product it is very important to know the 

location of a product at a given time and ubiquitous computing 
can be used for this purpose. If the container in which the 
goods are transported is fitted with Radio Frequency 
Identification (RFID) transponders and with advanced sensors, 
which will automatically locate the current surrounding and 
convey the message to the suppliers.  It can also be used to 
find the location of the client if the goods have to be delivered 
to the client. [4] 

C. Production and Material management  
The main objective of this department is to monitor the raw 

goods and keep track of the materials used for the production.  
By using advanced sensor, the system will automatically 
collect the starting point information during manufacturing 
which can reduce and avoid the manual counting of required 
data, control the operation and can synchronize with other 
chain of steps in production.  As a result the wastage of raw 
material during the production can be reduced, the 
intermediate stoppage that is caused due to improper loading 
of material and equipment can be reduced thereby increasing 
the production efficiency. 

D. Personal Identification and Authorization 
One of the important features in many application of 

ubiquitous computing is ‘ones identity’.  Most of the 
organization today uses Radio Frequency Identification 
(RFID) technology to authorize an employee identity, finger 
prints or to capture the image of the eye and store with the 
other details. [6] 

E. Networked Traffic Control and Intelligent Vehicle 
Ubiquitous computing can be highly used for controlling the 

traffic flow on the roads due to its usage of integrated network 
system and tries to inform the current condition of traffic to its 
users.  Nowadays all the vehicle are fitted with intelligent 
system such as safety during travel (sensor, air bags), 
navigation control, fuel consumption notification, services for 
comfort such as bluetooth facility, Internet access, radio etc. 
[9]   

F. An Intelligent House 
All the recent development and technologies can be 

combined in the ubiquitous computing to make an intelligent 
house.  The major idea is to simplify the activities at our home 
and to maximizes the satisfaction of the members and reduces 

the energy consumption.  For making an intelligent house it 
needs sensor, camera, Radio Frequency Identification (RFID) 
tags, that will keep the track of personal identity and 
authorization, sound, speech, movements, lights, switches, 
temperature, behavior of the person, to identify the distance 
and position of the person and object etc. 

VI. ADVANTAGES OF UBIQUITOUS COMPUTING  
Since Ubiquitous computing is an amalgamation of many 

technologies if offers many advantages and they are, 
 

a. Enhanced capabilities for communication, co-
ordination, collaboration and knowledge exchange. 

b. Removal of time and space constraint for doing 
knowledge work. 

c. Access to critical decision makers at any time. 
d. Increased ability to receive and process rich stream of 

signals about the organization and its environment. 
e. All the required data is made available through 

embedded systems in product, process, and building 
by allowing mobile computing input from the user. 

f. Unlimited access to computing and communication 
networks also changes the process dynamics of the 
knowledge work activities. 

g. Ubiquitous computing provides the right information to 
right person at the right place at right time. 

h. It is easy to collect the input data just by speech 
recognition, position sensing, eye tracking etc. 

i. Ubiquitous computing can be used to increase the 
efficiency and competitiveness. 

VII. CHALLENGES FOR UBIQUITOUS COMPUTING 
Though the computer can do all the tasks at a very high 

speed and accurately it is very difficult to teach the computer 
regarding its environment.  In Ubiquitous computing the user 
can use the device while he is moving.  The main challenge 
faced in Ubiquitous computing is integrating large scale 
mobile functionality trying to build dynamic intelligent model 
for different environment and configure the services 
accordingly.  When a device moves in the registered 
environment it should remember the past history and provide 
the necessary service.  If the device enters the new 
environment, then the device should configure itself and 
provide the new service in the new environment. [1][15] 

Though Ubiquitous computing can solve many issues 
development of new computing posse’s technical, social and 
organizational challenges such as, 

a. Methods and techniques to create safe and dependable 
system with predictable behavior and good ability to 
diagnose errors. 

b. Procedures for reliable context recognition and should 
be able to configure by the user. 

c. Good design should be developed to have smooth 
human computer interaction. 

d. Requires high investment since Ubiquitous computing 
is mainly infrastructure based. 
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e. To have timely access to all the technologies used in 
the Ubiquitous computing and should follow the 
standardized process. 

f. Adapting to the new data law protection. 

g. Systematic monitoring of new technologies and 
evaluation of their impact. 

h. Ubiquitous computing application should be able to 
adapt to the dynamic needs of the user and 
environment. 

i. Due to the heterogeneity in the usage of resources and 
devices Ubiquitous computing application should be 
able to adapt to changing technology capabilities in 
their respective environment. 

j. The introduction of sensors in Ubiquitous computing 
should not have any impact on the social environment. 

VIII.  CONCLUSION 
Development in information and technologies and its high 

benefit can be easily adapted in different sector of work such 
business, education, personal, social etc. Many different 
researches are carried out in reducing the size of computing 
system and to increase their performance, efficiency and their 
storage.  As a result all the devices available in the world can 
interact and inter-operate with each other intelligently and try 
to achieve their specific objective. 

Ubiquitous computing is mainly infrastructure based, hence 
it is trying to solve and support in many daily life activities 
replacing the traditional system.  Since it contains a group of 
new innovative technology at one place Ubiquitous computing 
can be called as ‘house of technology’.  In the coming years 
ahead all the technology of Ubiquitous computing can be used 
to make our life intelligent and to live intelligently. 
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